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Leask, W. C. and Daynard, T. B. 1973. Dry matter yield, in vitro digesti- 
bility, percent protein, and moisture of corn stover following grain maturity 
Can. J. Plant Set. 53: 515-522. 

Past research and practical experience have shown that the stover of corn {Zea 
mays L.) can be used successfully as a roughage and energy source for ruminant 
animals. The present paper describes three experiments designed to study agrono- 
mic aspects of stover utilization. Specifically, the objectives were: (1) to study 
the rate of moisture loss from stover before and after grain harvest; (2) to measure 
the variability among commercial hybrids in stover quality and yield; and (3) to. 
examine the relationships between grain and stover yield, and between grain and 
stover moisture percentage. Averaged across hybrids, 38% of the above-ground 
dry weight of corn was stover, including stalk, leaf, husk, and shank. At grain 
maturity, all adapted commercial hybrids produced stover dry matter yields in 
^JSV* t 4 ' 500 kg/ha with an in vitro digestible dry matter (IVDDM) in excess 
of 52%. Lower yields of stover dry matter and stover IVDDM were evident for 
certain nonadapted, or nonrecommended hybrids. Within recommended hybrids 
there was a nonsignificant correlation between grain yield and stover yield. Per- 
cent IVDDM of the stover declined at a rate of 1.5%/wk following grain 
physiological maturity. Protein content of stover averaged 4.5% and was un- 
affected by hybrid or date of harvest. No relationship was evident among hybrids 
between percent stover moisture at harvest and percent grain moisture. The mean 
percent stover moisture, after adjustment by covariance to 30% grain moisture, 
was 57.8 with a standard deviation across hybrids of 11.4%. Stover dried at an 
average rate of 1.0 g water loss per 100 g fresh weight per day during the grain 
maturation period. Differences among hybrids in percent stover moisture at a 
common grain moisture were primarily a result of differences in the date at which 
stover began to dry below its initial moisture content of 80%. Grain harvest with 
a standard corn combine increased the drying rate of stover to approximately 1.5 
g water per 100 g fresh weight per day during the period after grain maturity. 

Les recherches deja effectuees et 1'experience ont montre que Ies tiges de mais 
{Zea mays L.) pouvaient etre employees comme fourrage et comme source 
denergie pour les ruminants. La presente etude decrit trois experiences ayant 
pour but d'examiner les aspects agronomiques de Tutilisation du fourrage de 
mais. Les objectifs etaient precisement: (1) d'etudier la perte d'eau du fourrage 
avant et apres la recolte des grains; (2) de mesurer la variabilit6 de la qualite 
et du rendement en fourrage entre les hybrides commerciaux; et (3) d'etudier les 
rapports entre le rendement en grains et en fourrage, et entre la teneur en eau 
des grains et du fourrage. Pour l'ensemble des hybrides, 38% du poids sec des 
parties aenennes du mais etaient composes de fourrage (tiges, feuilles, enveloppes; 
et pedoncules). A la maturite des grains, tous les hybrides commerciaux adaptes 
ont donne des rendements en matiere seche de plus de 4,500 kg/ha de fourrage 
ayant une digestibilite in vitro (DMSIV) de plus de 52%. Certains hybrides non 
adaptes, et non recommandes, ont donne des rendements en fourrage sec et une 
digestibilite plus faibles. On a obtenu une correlation non significative entre le 
rendement en grains et le rendement en fourrage chez les hybrides recommandes. 
Le coefficient de DMSIV du fourrage a diminue de 1.5% par semaine a partir de 
Plant ScL 53: 515-522 (July 1973) 
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The data obtained were used to calculate 
• 1,1 moisture percentages and dry matter 

y S ure Stover percentage moisture was cat 
m S as thrweighted average mo.sture per- 
Itage of ts stalMeaf, and husk component 
"K in vitro digestible dry matter IVDDM) 
Jcentage and protein content of stalk, leaf, 

She 5 SnTuXST^ and 
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Sted average IVDDM of its 
jSts. Percent protein of stover was cal- 
culated in a similar manner. 
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IVDDM and protein content of corn stover 
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design 
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vests were taken in 1970 and M}*\*Z pT ™ k 
mately weekly intervals start.ng the last .wet* 
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subsequent harvest sites. On each harvest date 
six plants were removed from each plot and 
subdivided to obtain fresh and dry weight of 
all components as in experiment 
final weighing, the stover samples were retained 
for four of the hybrids at three harvest dates 
in 1971. The samples were s ubse 1 u f n ^ n ^ 
lyzed for protein content and percent IVDDM 
by procedures identical to those described lor 

experiment I. , , „ lV ,_ 

Experiment in was designed to follow the 
daily fluctuations in percent stover moisture 
•tar grain harvest with a standard corn com- 
bine head. Samples were taken from a field 
of the hybrid Stewarts 2606, which had been 
nachine-planted in 81-cm rows at a plant 
Population of approximately 42,000/ha. Sam- 
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RESULTS AND DISCUSSION 

Yield s* 

Results of experiment I showed that, on 
^average, 1% of the final above-ground 
dry matter of corn was stover (Table 1). 
^proximately 50% of the rnamrejotal 
plant dry weight was grain; h° wev £' ^ 
had been observed by Bryant and Blaser 
significant differences were evident 
amonghybrids in the relative distnbution 

; ° f S£?K£nce among hybrid, 
ini^er dry matter yield -Id be attributed 
to differences in grain yield (Fig. D- 1» 
Unear correlation coefficient between gram 
yield and stover yield was significant (r - 
0 42 P < 0.05) when calculated for all 22 
hybrids. However, the corresponding corre- 
Sion coefficient among recommended hy 
brids was nonsignificant (r = -0.05). Rec 
ommended hybrids generally yte ded more 
erain and stover per hectare than their 
non^commended counterparts Withm rec- 
ommended hybrids, grain yield was not a 
, Stodici of the relative stover yield 
of a given corn hybrid. 

T.M* 1 Mean distribution of above-ground 
Jfant dry matter for 22 corn hybrids (expen- 

K ment I) 



Plant 
component 



Mean % of 
plant dry wt 



Leaf 

Stalk 

Husk 

Stover 
Cob 
Grain 

Ear 



12.0±3.1* 
17.6±2.9 
8.9=1=2.6 

38.5=1=5.0 
11.8=b3.3 
49.7=1=5.5 

61.5±4.8. 



I ^4 



♦Confidence limits (P < 0.05) among hybrid 8 . 
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Percent Moisture 
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H cent Vl evident among non- hybnj ge from ^ 

^ — no tendencies were eaded coun terpartS fi nC£S . 

As in experiment I, significant dWtafflg . 
in percentage stover moisture at 30% ff 
"oSure were apparent among * ^ 
hybrids in experiment II. Althougn ^ 



in percent ™JLJJJ- v~ - ^ 
recommended hybrids no ^ 
apparent for any P^^i or flint- 
hybrids, i e "X ^r^y differ- 
SnToDM thlnte recommended dent 
hybrids, 



j total Dlant for 10 recommended hybrids and 12 non-. ( 
Table 2- ^t^^f^^^^^^^^^ 



Mean 
SE (mean) 
SD (hybrid) 




Fig. 2. = 
matter y'u 



did diffe 
during t 
maturity 
brids in 
result of < 
stover begr 
content of 
significant 
years; stov 



LEASK AND 



DAYNAKD— AGRONOMIC ASPECTS OF STOVER PRODUCTION " 



519 



was unaffected by 
id II) or date of 
The mean percent 
all harvest dates 
than the estimate 
onal Academy of 



Dwn in experiment 
:oefficient between 
adjustment by co- 
lore was nonsigni- 
ntage stover mois- 
)% grain moisture 
-ecommended hy- 
nong all hybrids 
flint-dent hybrid, 
iracterized by an 
Disture percentage 
)isture, no general 
flint-dent hybrids 
: nonrecommended 
e dents) to differ 
mtage from their 
ts. 

aificant differences 
.ture at 30% gra*- 
among the eight 
Although hybrids J 

hybrids and 12 non- 
> _ 



mded hybrids 

Total 

48.1 
38.5 
42.1 
1.1 
6.4 



o 

o o 



o 
o 

cP 

o o 

o 



o . o 



60 

% IVDOM 



40 

% IVDOM 
STALK 



° |f 00 ° 



O 

•o o 



% |VODM 
MUSK 



50 

% IVDOM 
STOVER 



and its components in relation to their respective dry 



Fig. 2. Percentage IVDDM of stover and £3, (experiment I), 

matter yields: O . recommended hybrids, •, nonrcu 



did differ in the amount of moisture loss 
during the period before and after grain 
maturity, the major differences among hy- 
brids in percent stover moisture were a 
result of differences in the date at which 
stover began to dry below its initial moisture 
content of 80% (Fig. 4). There was no 
significant difference in drying rate between 
years: stover dried at a mean rate ot l.u g 



of water loss per 100 g fresh weight per 
day, averaged across the eight hybnds. 

Results of experiment ffl revealed that 
the moisture percentage of stover, after 
grain harvest, was markedly affected by both 
time and atmospheric conditions (Fig. 5 ). 
A linear regression equation calculated be- 
tween percentage stover moisture, and days 
after 30% grain moisture, gave a mean 
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^„ S Ll nr«? DAYN ^ D ' T ^ 1973 - E«f«ts of percent moisture and com- 
pCLi P 53: 52 3 !531 ° f ^ ^ ia silos - Can " 

Two experiments were designed to study the effects of moisture percentage and 
compaction pressure on the ensiling characteristics of corn stover Bo°h Swri- 
ments involved the use of airtight laboratory silos of approximated 23-^ter 
capac.ty. In the first experiment, stover was ensiled under six different vertical 
pressures rangmg from 0 to 169 gW and the density of the silage m «s wS 

.X U ,hf fit ;• 3 ' i-' f ' 90 dayS ^ ensilin 8- A P^ure ™ dTvelop^ 
using the relationship between vertical pressure and density, to estimate the rela- 

P Tn^h Ween Ve , rt ' Cal PreSSUre Md Silage de P' h f ° r vari ° u * samples of stover 
silage. In rte second experiment stover was ensiled under two vertical pressures 

11 on h g/C f a " d aSSeSSed f0r several characteristics at 3, 10 40 

"Lntratio'ns Tl T^!^ ^ « all iniUal moLre 

wrcTnta^e ^ m ^W r'J - „ ' 39% m ° istUre) a,thou 8 h at a lower ™*ture 
percentage samples required longer to ensile. Mold colonies were ouicklv 
eliminated at a pH below 4.5 in all silage samples. q y 

Les auteurs ont mene deux experiences dont le but etait d'&udier les effets de 

de fourraL" S^* S PreSSi ° n 1 de SUf "» ^acterisUques 5 &££ 

de fourrage de mais. Dans ces deux experiences, on a employ6 des silos herml- 

3ZL e i' pe f nn,entaux /' une . «P a «te d'environ 23 litres. Dans" la ^preSre ex*- 
uTl69 E /lm" a e f e , a de , ^ J f e f i16 S ° US Six P ressions vertica les allant de ' 
LV Tin^ K DS,te dC 1 enS,lage a 616 mesur& a P rfs °. 3, 10, 40, et 90 

Km a Tn U d^ e f ant , en raPP ° rt ^ Pressi0n Vertica,e et la densit * a M 
mise au point afin deyaluer le rapport entre la pression verticale et l'epaisseur 

tSt le taS? 6chantiU °'? s de , f ° urra ^ * Dans la deuxi mfexpl 

m e/cJ > Tvan * ' I' enS ' ld f " S dCUX preSsi0nS VerticaIes - soit 37 et 

0 3 10 m on • t 6 .? lusleu « de 565 caracteristiques qualitatives apres 

miLx\2' £ J 0U I%£ C ? i. la8e E ^ s*™™™ 1 a to ^ '« Percentages d'eau 
uutiaux (66, 65, 54, et 39%) bien qu'a faible pourcentage d'eau il fallait plus de 

^ rac ^ ver Les colonies de moisissures ont ft? SffieS 
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INTRODUCTION 

,ose of com (Zea mays L.) stover as a 
^ of roughage feed may have a role in 
o agriculture. This material can be 
fully used for overwintering beef 
' (Beattie 1971) and for growing dairy 
?s (Colenbrander et al. 1971Z>). Ontario 
jOrving conditions usually do not allow 
^to be harvested as dry feed and 
_r~8 is not practical because of mud 
'«iow cover. It has been reported by 
£?d Daynard (1973) that stover can 

J?*M Sd. 53: 323-$31 (July 1973) 



be harvested at percentage moistures greater 
than 60 depending on the hybrid selected 
and the date of harvest. Apparently suffi- 
cient moisture is available to harvest and 
store this material as silage. The purpose of 
this study was to measure the ensiling pro- 
perties of corn stover as affected by stover 
moisture percentage and vertical compaction. 

MATERIALS AND METHODS 

The laboratory silos used in this study con- 
sisted of 23-liter drums (5-gal lug seal drums, 
Continental Can Co., Ltd., Toronto, Ontario) 
lined with 2-mil polyethylene bags (Fig. 1). 
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